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AN INKJET PRINTER PROVIDED WITH A DEVICE FOR DISPENSING INK 

PELLETS 

BACKGROUND OF THE INVENTION 
[0001] This non- provisional application claims priority under 35 U.S.C. 
§ 119(a) on Patent Application No. 1022004 filed in The Netherlands on 
November 27, 2002, which is herein incorporated by reference. 

FIELD OF THE INVENTION 

[0002] The present invention relates to an inkjet printer provided with 
a device for dispensing ink pellets of substantially identical shape. The 
invention also relates to a dispensing device suitable for use in such a 
printer. 

RELATED ART 

[0003] A printer of this kind is known from EP 1 101 617. The 
dispensing device in this printer comprises a holder extending vertically to 
hold round ink pellets. The base of this holder extends to a separating unit 
for separating the ink pellets one-by-one. This separating unit separates an 
ink pellet from the supply of ink pellets by making a single separating 
action. The specific construction of the separating unit is intended to 
prevent two or more ink pellets from being dispensed simultaneously. 
However, it is a disadvantage of this known inkjet printer that the 
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separation of the ink pellets is relatively unreliable. Particularly in 
applications where a high ink demand is required, for example in the 
printing of full-color posters, this can lead to a situation in which printing 
must be temporarily interrupted or otherwise print artefacts may form. 
Another disadvantage of the known dispensing device is that the separating 
action is accompanied by relatively considerable noise which is a nuisance 
to the user. A printer of this kind is also known from U.S. Patent 4,723,135. 
The dispensing device of this printer is even less reliable. 

SUMMARY OF THE INVENTION 
[0004] The object of the present invention is to provide a dispensing 
device by means of which ink pellets can be separated and dispensed with a 
very high degree of reliability. To this end, an inkjet printer has been 
invented wherein the dispensing device comprises a duct for transporting 
the ink pellets from an upstream location to a downstream, ink pellet 
separating unit, first boundary means whereby the ink pellets form a single 
row in the direction of flow in the duct directly preceding the separating 
unit, the single row having a length such that it extends at least two ink 
pellets, and a second boundary means which forms the ink pellets into a 
single layer in the duct directly preceding the single row. The layer of pellets 
forms a small angle with respect to the horizontal plane. 

[0005] It has surprisingly been found that using a device of this kind it 
is possible to obtain an inkjet printer which has a very high separating 
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reliability, typically up to 99.995%. Further investigation has shown that 
the relatively high unreliability of the known inkjet printers is often not the 
consequence of deficiencies of the separating unit itself, but of deficiencies 
in the supply path leading to the separating unit. It has been found that a 
separating action in which no ink pellet is dispensed is often accompanied 
by a dammed supply of ink pellets. In other words, in the known dispensing 
devices a blockage regularly occurs in the supply path. Although such 
blockages usually disappear by themselves, the temporary obstruction 
adversely affects the dispensing of the ink pellet at the required time. 
[0006] In the inkjet printer according to the present invention, the ink 
pellets are supplied over a path which extends substantially almost 
horizontally. Since boundary means are provided, there is a guarantee, at 
least to a significant extent, that the ink pellets extend in a single layer. 
Consequentiy substantially no ink pellets lie one upon the other and this 
has been found to contribute to increasing the reliability of the supply of 
pellets. The layer of pellets leads into a single row of pellets which is at least 
two pellets long. As a result, the pellets are thus supplied one-by-one to the 
separating unit. As a result, the risk of two or more pellets blocking the inlet 
opening of the separating unit is substantially eliminated. It should be clear 
that there are many types of boundary means suitable for use in an inkjet 
printer according to the present invention. Thus tangible boundary means 
such as walls or obstacles can be used, but also intangible boundary means 
can be used, for example, by exerting forces on the pellets, to ensure a 
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[0007] In one embodiment, the angle of the pellet dispensing surface is 
less than or equal to 20°. It has been found that with such an angle the risk 
of bridge formation of the ink pellets is greatly reduced. Bridge formation is 
the phenomenon in which two or more ink pellets form a bridge in the duct, 
which bridge, because of its configuration, at least temporarily interrupts 
the transport of the ink pellets. This effect is substantially eliminated with 
an angle of less than or equal to 20°. 

[0008] In another embodiment the angle is less than or equal to 12°. 
With a inclination of 12° or less, it has been found that the single layer has 
a self-restoring ability. If some ink pellets are found to lie one upon the 
other in the duct, for any reason whatsoever, for example as a result of a 
user colliding with the inkjet printer, then with an angle of inclination 
according to this embodiment the layer will very rapidly become a single 
layer, leading to increased reliability. 

[0009] In one embodiment, the single row extends over at least five ink 
pellets directly preceding the separating unit. It has been found that this 
provides considerable further improvement in the supply of ink pellets, 
particularly in printers which have a high ink consumption. The reason for 
this is not completely clear but probably due to the fact that a row of at least 
five pellets, and hence the presence of a buffer of at least four individual ink 
pellets, does not block the supply to the separating unit, even in the event of 
a temporary interruption of the transport in the duct, because such a buffer 
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is large enough to absorb even a relatively long-lasting interruption in the 
transport of the ink pellets. 

[OOIO] In one embodiment, the second boundary means are such that 
the single layer gradually becomes narrower in the direction of flow. In this 
embodiment the transport in the duct starts over a width of a smaller or 
larger number of ink pellets, whereafter this width gradually decreases 
finally merging into the single row directly preceding the separating unit. 
The risk of a blockage of the transport in the dispensing device is thus 
further reduced. 

[0011] In a further embodiment, the single layer of pellets has a wedge- 
shaped configuration. With this embodiment, the width of the layer 
decreases continuously. As a result of the continuous decrease, there are 
no dead angles in the transport duct. This greatly reduces the risk of one or 
more ink pellets remaining in the duct for a longer time than average. 
[0012] In one embodiment, the duct has a convex bulge directed 
towards the layer of pellets at the position where the layer extends 
transversely of the direction of flow over two ink pellets. It has been found 
that particularly at this location in the duct where the layer, as considered 
transversely of the transport direction, extends over two ink pellets, there is 
a relatively considerable risk of blockage of the transport. Apparently, a 
bridge of two ink pellets can be formed relatively easily between the 
boundaries of the layer as defined by the boundary means. In addition, a 
bridge of two ink pellets is relatively strong. It has been found that such a 
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bridge formation can be obviated in this embodiment. Thus, as a result of 
the convex bulge the ink pellet is forced to move in a direction different from 
the transport direction at the location of the bulge. In addition, the ink 
pellet is caused to rotate to a varying degree as a result of this sudden 
deviating movement caused by the convex bulge. The result is that the risk 
of a blockage of ink pellets in the surrounding areas of the convex bulge is 
practically zero. 

[0013] In one embodiment, directly preceding the upstream location of 
the transport duct an ink pellet holder is provided for holding the three- 
dimensional volume of ink pellets. By the presence of a holder of this kind 
many more ink pellets can be received by the dispensing device. This makes 
the inkjet printer user- friendly because there is a less frequent a need to 
replenish the quantity of ink pellets. It is even possible to supply the 
dispensing device, and hence the duct, holder and optionally the separating 
unit, as a cartridge and replace it in its entirety when the ink pellets are 
used up. 

[0014] In another embodiment, in which both the duct and the holder 
have a base, and the base of the holder merges into the base of the duct, an 
opening in the form of a gap is provided in the wall of the holder at the 
location of the transition from the holders to the duct, the height of the gap 
being slightly larger than the diameter of the ink pellets. In this 
embodiment the ink pellets can be transported over the base of the holder to 
the base of the duct, for example, in the case of round ink pellets, 
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substantially by the action of gravity. The gap at the transition between the 
holder and the duct is such that a single layer of ink pellets emerges from 
the holder. In other words, in this embodiment the gap is an important part 
of the above-mentioned second boundary means. 

[0015] In one embodiment in which the duct has a base and two 
sidewalls, the base contains steps. In this embodiment there is no 
continuous inclined plane, but instead, the inclination is embodied over a 
small part of the duct whereafter there is suddenly a recess in the duct. The 
transport then continues over a practically horizontal part with only a slight 
angle of inclination. In this embodiment the ink pellets fall from each step 
onto a following part of the duct containing a slight inclination. As a result 
of this mechanical impact the incidence of bridges is further counteracted 
and the pellets roll, as it were, continuously from step to step. Good 
transport of this kind can be achieved even with a pellet which is not round. 
[0016] In another embodiment, the steps form an angle other than 90° 
with the direction of flow in the duct. In this embodiment the pellets not 
only receive a rolling movement in the transport direction when they fall off 
a step, but they also have a rolling movement in a direction which forms an 
angle with the transport direction. The transport is further improved as a 
result. 

[0017] In a further embodiment, the base of the duct is movable with 
respect to the side walls. In this embodiment, as a result of the movement 
of the base with respect to the walls, a force is exerted on particularly those 



8 Attorney Docket No. 0142-0440P 

MDEN/ 0239 



ink pellets which are in contact with both the base and the side wall. In this 
way it is possible to prevent ink pellets from lodging on the walls. 
[0018] In another embodiment of the above, the base of the duct hinges 
with respect to the side walls. This embodiment is advantageous because 
the dispensing device can then easily be equipped with a separating unit as 
known from EP 1 101 617. The base of the duct and the holder in this 
embodiment can move jointly with a separating action of the separating 
unit. This simplifies the construction of the dispensing device and makes 
the use of the entire dispensing device, in cartridge form, even simpler. 
[0019] According to yet another improvement of the above-described 
embodiment, the hinge point is situated in the surroundings of the 
upstream location. In this way the influence of the holder filled with ink 
pellets on the hinging movement is relatively minimal. Because the hinge 
point is in the neighborhood of the holder, relatively little force will be 
required to hinge even a full holder. In this way it is possible to dispense 
with a powerful motor and also less noise is created by the movement of the 
bases. 

[0020] It should also be noted that the duct for transporting the ink 
pellets can also have a variable direction of flow. In other words, the duct 
can also be curved. This may be advantageous in applications in which a 
duct extending in just one direction occupies too much room. 
[0021] Further scope of applicability of the present invention will become 
apparent from the detailed description given hereinafter. However, it should 
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be understood that the detailed description and specific examples, while 
indicating preferred embodiments of the invention, are given by way of 
illustration only, since various changes and modifications within the spirit and 
scope of the invention will become apparent to those skilled in the art from 
this detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0022] The present invention will become more fully understood from the 
detailed description given hereinbelow and the accompanying drawings which 
are given by way of illustration only, and thus are not limitative of the present 
invention, and wherein: 

[0023] Fig. 1 is a diagram showing an inkjet printer and a dispensing 
device according to the present invention; 

[0024] Fig. 2 is a diagram showing a section of the dispensing device 
according to the present invention; and 

[0025] Fig. 3 is a diagrammatic top plan view of the dispensing device 
of Fig. 2. 

DETAILED DESCRIPTION OF THE INVENTION 
[0026] Fig. 1 shows a printer provided with ink ducts. In this 
embodiment the printer comprises a roller 1 which supports a substrate 2 
which is moved along four printheads 3. The roller 1 is rotatable about its 
axis as indicated by arrow A. A carriage 4 carries the four printheads 3 and 
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can be moved in reciprocation in the direction indicated by the double arrow 
B, parallel to roller 1. In this way the printheads 3 can scan the receiving 
substrate 2, for example a sheet of paper. The carriage 4 is guided over rods 
5 and 6 and is driven by means (not shown) suitable for this purpose. 
[0027] In the embodiment as illustrated in the drawing, each printhead 
contains eight ink ducts, each with its own nozzle 7, which form two rows of 
four nozzles each perpendicular to the axis of the roller 1. In a practical 
embodiment of the printer, the number of ink ducts per printhead will be 
many times greater than shown. Each ink duct is provided with means for 
energising the ink duct (not shown) and an associated electric actuation 
circuit (not shown). In this way, the ink duct, the means for energising the 
ink duct, and the actuation circuit form a unit which functions to eject ink 
drops in the direction of roller 1. If the ink ducts are energised image-wise, 
an image forms which is built up from ink drops deposited on the substrate 
2. 

[0028] When a substrate is printed with a printer of this kind in which 
ink drops are ejected from ink ducts, the substrate, or part thereof, is 
(imaginarily) divided into fixed locations which form a regular field of pixel 
rows and pixel columns. In one embodiment, the pixel rows are 
perpendicular to the pixel columns. The resulting separate locations can 
each be provided with one or more ink drops. The number of locations per 
unit of length in the directions parallel to the pixel rows and pixel columns 
is termed the resolution of the printed image, and is indicated, for example, 
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as 400 x 600 d.p.i. ("dots per inch"). By image-wise energization of a row of 
nozzles of the printhead of the printer, when it moves over a strip of the 
substrate in a direction substantially parallel to the pixel rows, the row of 
nozzles being substantially parallel to the pixel columns, as shown in Fig. 1, 
an image built up from ink drops forms on the substrate. 

[0029] In this embodiment, the printer is provided with a number of 
dispensing devices 8, one for each color, only one being shown in Fig. 1 for 
simplification. With a dispensing device of this kind it is possible to 
dispense ink pellets at each of the printheads. The ink used is a hot melt 
ink. An ink of this kind is solid at room temperature and liquid at elevated 
temperatures. This ink is dispensed in solid form to each of the printheads 
whereafter the ink in the printhead is melted and is brought to operating 
temperature, typically 130°C. As soon as there is a likelihood of a shortage 
of liquid ink in one of the printheads, the carriage 4 will be so moved that 
the relevant printhead is disposed beneath the corresponding dispensing 
device level at the dispensing line 9. One or more ink pellets will then be 
dispensed to the printhead, said pellets entering the printhead via opening 
10. These pellets are then melted and brought to operating temperature. In 
this way each printhead can be provided with sufficient ink at all times. 
[0030] Fig. 2 is a diagram showing a longitudinal section of a 
dispensing device 8 including a holder 20 for holding a three-dimensional 
supply of ink pellets. In addition, the device comprises a transport duct 21 
for transporting the ink pellets from the upstream holder 20 to a 
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downstream separating unit 22. Transport duct 21 and holder 20, in this 
embodiment, have a common base 23. The duct is bounded laterally by two 
walls (not shown), as is also the holder. The holder 20 contains a stock of 
ink pellets 25, only the top and bottom pellets being shown in the Figure for 
simplification. On the side facing the duct 21 the holder is bounded by a 
partition 26. Between the partition 26 and the base 23 there is provided an 
opening 31 which is slightly larger than the diameter of the ink pellets. As a 
result of this boundary system for the holder, only a single layer of ink 
pellets is passed from the holder to the duct. As a result of the small angle 
at which the duct is positioned, relative to the horizontal, the ink pellets roll 
by themselves in the direction of the separating unit. Where the width of 
the duct is such that the single layer of ink pellets extends transversely of 
the transport direction over a length equal to the diameter of two ink pellets, 
a convex bulge 27 is formed. Since the walls of the duct are fairly close 
together at this point, i.e. they are spaced apart by an amount just larger 
than the diameter of one ink pellet, the single layer is bounded transversely 
to the flow direction and the ink pellets flow on as a single row in the 
direction of the separating unit 22. This row starts with ink pellet 51. The 
last pellet in this row, which pellet thus directly precedes the separating unit 
22, is ink pellet 50. The ink pellets which follow axe bounded by the walls of 
the separating unit and are accordingly no longer situated in the duct as 
defined in the claims. The separating unit shown is similar to that known 
from EP 1 101 617. To separate the ink pellet 28, the base 23 is moved 
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down as indicated by broken lines 29. As a result, ink pellet 28 is separated 
and the sluice of unit 22 again fills with an ink pellet. This type of 
separating unit is described in detail in the said European patent 
specification. To move the base, the latter is hinged where it is fixed to the 
dispensing device by means of pivot 30. Since the pivot is situated beneath 
the holder 20, relatively little energy is required to move the base and the 
ink pellets disposed thereon. It should be noted that the base moves with 
respect to the walls of the duct 21 and the holder 20. As a result of this 
relative movement with respect to the walls, an extra force occurs in 
addition to gravity and stimulates the transport of the ink pellets to the 
separating unit. 

[0031] It should be noted that in some cases a multiple layer of ink 
pellets may occur in the duct temporarily and often locally, for example if a 
powerful mechanical impact is given to the dispensing device (for example 
because someone collides with the printer of which this device forms part). 
Since this embodiment makes use of an angle of inclination of less than 12°, 
the layer rapidly restores itself to a single layer. This has been found to 
benefit the reliability of the transportation process. 

[0032] Fig. 3 is a top plan view of the dispensing device 8 as shown in 
Fig. 2. It has been found that the tapering walls 40 and 41 result in a 
wedge-shaped layer of ink pellets. This reduces the risk of a bridge 
formation in the duct. As a result of these tapering walls and the bulge 27, 
the single layer of ink pellets is ultimately bounded in such a manner that it 
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flows on as a single row after the bulge 27. This ensures the supply of 
individual ink pellets to the separating unit 22 with a very high degree of 
reliability. 

[0033] Since the dispensing device can be provided with a relatively 
large amount of ink pellets, this device can be used as a cartridge. For this 
purpose, the inkjet printer is provided with means for fixing the dispensing 
device releasably on a dispensing location of the inkjet printer (fixing means 
are not shown). 

[0034] The invention being thus described, it will be obvious that the 
same may be varied in many ways. Such variations are not to be regarded 
as a departure from the spirit and scope of the invention, and all such 
modifications as would be obvious to one skilled in the art are intended to 
be included within the scope of the following claims. 



